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THE PEAR- SLUG
Caliroa cerasi Linn.
AGRICULTURAL EXPERIMENT STATION 
IOW A STATE COLLEGE OF AGRICULTURE 
AND THE MECHANIC ARTS
Entomological Section
Ames, Iowa
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SUMMARY.
1. The pear-slug, or cherry-slug, is a dark, almost black, slimy 
slug, about 2-5 of an inch long when full grown, which feeds on 
cherry, pear and plum leaves.
2. These slugs feed on the upper sides of the leaves, eating out 
all the tissue except the veins and the lower surface. The injured 
leaves become dry and brown and fall from the trees, which are 
sometimes left entirely bare of foliage in midsummer.
3. Trees are often killed as a result of repeated defoliation. A 
short crop of fruit follows a severe attack by this insect, on ac­
count of the weakened condition of the tree.
4. The slugs appear twice during the year and trees should 
be sprayed as soon as they appear. In central Iowa the slugs 
appear | First, about the middle of June; second, about the third 
week in July.
5. Insect powder can be used against these sltigs by merely 
dusting it over the leaves.
6. Hellebore may be used either in a dry or a liquid form. It 
must be fresh for effective use. For a dry application use helle­
bore, 1 pound to 5 pounds of air-slaked lime. For a liquid appli­
cation use it, 1 pound to a barrel of water.
7. Lead arsenate (prepared), 2 pounds in 50 gallons of water, 
was effective.
8. Paris green, 1 pound in 150 gallons of water, was also ef­
fective. Some quicklime, about a pound to each 50 gallons of 
water, should be added to the spray, to prevent burning of the 
leaves.
9. Kerosene emulsion containing 10% kerosene was effective.
10. Whale oil soap, 1 pound to 2 gallons of water; White 
laundry soap and Ivory soap, one 10-ounce bar to 2 gallons of 
water, were effective. The soap is merely dissolved in water by 
boiling, and sprayed while still warm.
11. Hellebore, lead arsenate and Paris green are the least ex­
pensive of these treatments. I f a spraying is necessary while 
there is fruit on the trees, hellebore or some other material than 
an arsenical should be used.
12. Cultivation under infested trees is of value, since it dis­
turbs the cocoons in the soil there.
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THE PEAR-SLUG
CALIROA CERASI LINN.
(EriocampoicLes limacina Retz.)
BY R. L. W EBSTER.
INTRODUCTION.
RECENT INJURY.
Nearly every year cherry and plum trees in Iowa suffer a large 
amount o f damage on account of the common pear-slug, or cherry- 
slug. While the control of this insect has not been considered a 
very difficult problem, yet it often happens that foliage is greatly 
damaged before the owner is aware that any slugs are on his trees.
During the years 1909 and 1910 the entomological section of 
this station undertook the study of this insect to determine the 
best methods of control. For three years it was abundant 
about Ames, and this outbreak offered good opportunity for its 
investigation. Its life history and the time of its appearance and 
of its generations were worked out and various sprays were tested. 
As a result many new facts were added to the knowledge o f this 
common insect. In this bulletin definite information is given for 
the critical times to spray and the proper materials for spraying. 
It is hoped that the damage may be greatly lessened by the use of 
better methods of control.
APPEARANCE OF THE INJURY.
The slugs feed on the upper surface of the leaves, not eating 
holes through them, but taking only the upper portion and leav­
ing the veins bare. Such injury is shown in figure 1. Badly in-
Figure 1. A Cherry Leaf Injured by the Pear-slug.
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jured trees appear as if they had been scorched by fire. The dam­
aged leaves dry, turn brown, curl up and finally fall. Frequently 
trees are entirely stripped of foliage in midsummer.
Cherry trees, under such conditions, are forced to put out a
new growth of leaves, 
weakening the tree and 
greatly reducing the crop 
of fruit the following year. 
TUB INSECT’S APPEAR­
ANCE.
The insects in question 
are very dark, slightly 
greenish slugs, with a slimy 
covering. One is shown on 
the front cover of this bul­
letin. The fore part of the 
F ig u re  2. T w o  C ocoon s o f  the P e a r -s lu g . jg, broad, but it tapers
E n la rg ed  3 tim es. b a c k  Q f | | g  m e r e  ^
slugs are common a peculiar sour odor may he noticed, due 
apparently to the viscid covering. During its life the slug 
sheds its skin five times. When full grown it is about 2-5 
of an inch long. After it sheds its skin for the last time it is 
orange in color and quite free from slime. The orange colored 
larva is seldom seen since in this stage it does not feed, hut at 
once enters the ground and forms a small earthen cocoon, like 
those shown in figure 2. Within this cocoon the, slug transforms 
to the inactive pupa, the resting stage which comes between the 
slug and the adult insect. Then from this pupa emerges the black 
saw-fly, shown in fig­
ure 3, which deposits 
its eggs in the leaves 
of those plants on 
w h i c h  the future 
slugs are to feed.
TIME OF APPEAR­
ANCE OF THE  
GENERATIONS.
In cehiiral Iowa 
these slugs a p p e a r  
twice d u r i n g  the 
year: First in June 
and early in July, sec­
ond, late in July and 
during August. The 
two generations are 
generally quite distinct
F ig u re  3. The A dult S aw -fly . 
E n la rg ed  6 tim es.
4
Bulletin, Vol. 11 [1911], No. 130, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss130/1
169
Farther north in the state the slugs appear later in the season than 
given here.
The slugs spend the winter in the soil within their cocoons. In 
the spring they pupate and late in May and early in June the 
adult saw-flies emerge from the cocoons and deposit their eggs in 
the tissue of the leaves of cherry, plum and other trees. In 10 
to 18 days the eggs hatch and the tiny young slugs, which at first 
look somewhat like small tadpoles, begin to feed. By July 4 at 
Ames most of the slugs have become full grown and have gone 
into the soil beneath the trees where they were feeding. In the 
soil they form their cocoons, pupate, and transform to the saw-fly, 
emerging about the middle of July. Then the saw-flies deposit 
their eggs in the leaves for the second time, and the life cycle is 
gone over again. At Ames most of the slugs are gone by the 
middle of September, although a few straggling ones may be
A pril. M a y . Junz. J u ly. August. Septembtt October.
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found after that time. Finally all go into the soil and spend the 
winter in their cocoons.
CONTROL MEASURES.
Many different treatments have been advised for this common 
pest, some of which have proved satisfactory, others quite unsat­
isfactory. Experiments were made at Ames with several of these 
remedies and a part of them were found to be successful. An 
account of these experiments, together with notes from the experi­
ments of other entomologists elsewhere, is given herewith.
DRY APPLICATIONS.
No experiments were made with any of the dry applications 
which have been recommended from time to time, but some men-
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tion may be made concerning these. Pyrethrnm and hellebore 
may be safely used, the first applied as it comes in the package, 
the second mixed with air slaked lime, 1 pound of hellebore to 
5 pounds of the lime. Hellebore deteriorates rapidly, and when 
old it is often ineffective. If fresh hellebore is not obtainable, it 
would be advisable to double the dose
Other substances that have been advised are wood ashes and 
even road dust and sand. These are not recommended, since they 
are unreliable. According to Saunders, and Riley also, the slugs 
will cast their skins immediately after an application of this kind 
and come out quite unaffected. Reports on the use of air-slaked 
lime vary. Gillette says that it was not satisfactory in Colorado.
In general, however, liquid applications will be found better, 
especially if many trees are to be treated. More effective and 
more economical work may be accomplished with a liquid spray.
LIQUID APPLICATIONS.
White Hellebore. A liquid application of hellebore has 
proved very satisfactory in Canada. In 1870 Saunders sprayed 
cherry trees with hellebore, 1 ounce to a pail of water, with ex­
cellent results. Later trials with the same insecticide proved ef­
fective. In larger quantities hellebore may be used at the rate of 
1 pound to 50 gallons of water.
As noted before the hellebore must be fresh, for effective spray­
ing. If there are doubts regarding its freshness, it is better to 
use more hellebore. At Ames in 1011 a few cherry trees were 
sprayed with hellebore at the rate of 1 pound to 50 gallons of 
water, but without very satisfactory results. The spraying was 
made June 14, when the slugs were about mature. On June 15 
Doctor Ewing counted 55 per cent dead slugs, and on the follow­
ing day 58 per cent dead, on these trees. This hellebore was most 
probably old, hence the rather low percentages of dead slugs.
Paris Green. Paris green, 1 pound in 150 gallons o f water, 
was used on cherry trees at the Copestake farm near Kelley, Iowa, 
in August, 1909. This application proved to be quite successful 
in killing the slugs, which at this time were about mature. A 
small quantity of quick-lime, about a pound to each 50 gallons of 
water, should be used with the paris green, in order to prevent 
burning of the foliage.
Home-made Arsenate of Lead. Two trials were made with 
a home-made arsenate of lead, neither of which was very 
successful. In 1909 the home-made arsenate (with bordeaux 
mixture) was sprayed on some cherry trees June 29, when the 
slugs were nearly full grown. The poison was made according 
to the 8-22-100 formula, which is given herewith.
Arsenate of soda...................................... ......................8 ounces
Acetate of lead .................................... .....................22 ounces
Water ........................... ....................... . ................... 100 gallons
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The sprayed trees were looked over the next day but no dead 
slugs could be found. Many slugs had moulted since the day be­
fore, and it is suspected that this general moulting was brought 
about by the spraying. At any rate this trial was a decided fail­
ure, although the reason for this is not at all .clear.
In 1910 another trial of this material was made, with more 
success, but even this was not a satisfactory treatment. On July 
30 a cherry tree, on which were many young slugs, was sprayed 
with a home-made arsenate of lead, the 4-12-50 formula. This is 
made of 4 ounces arsenate of soda, 12 ounces acetate of lead and 
50 gallons of water. The day after the spraying T. M. McCall, 
who served as an inseetary assistant at that time, counted 55.15 
per cent dead slugs on the tree. The second day he counted 58.5 
per cent dead slugs, in a count o f 200. For some mason the home­
made arsenate of lead seems to be ineffective against the slugs.
Prepared Arsenate of Lead. In June, 1911, a test of pre­
pared lead arsenate was made at Ames. Two large cherry 
trees back o f the insectary were sprayed June 13 at the rate of 2 
pounds of lead arsenate to 50 gallons of water At this time the 
slugs were nearly mature but no orange forms had yet been ob­
served. On the next day Dr. H. E. Ewing, at that time acting as 
an insectary assistant, counted 200 slugs on these trees, and found 
that only 38 per cent were dead. Two days after the spraying 
Ewing found 75 per cent o f the slugs dead, out of 200 counted. 
On one of the,two trees at this time he found 97 dead slugs to 3 
live ones; the second tree had more live slugs on it. A  count 
made by the writer seven days after the spraying showed 98 per 
cent dead slugs, in a count of 100. From these notes it is evident 
that the prepared arsenate of lead is effective, although somewhat 
slow in killing.
Prof. C. P. Gillette has reported the prepared arsenate of lead, 
1 pound in 25 gallons of water, to be effective in Colorado.
Kerosene Emulsion. Three strengths of kerosene emulsion 
were tried in 1909 on slugs that were nearly full grown. An 
emulsion containing 2% per cent kerosene was ineffective ; an 
emulsion containing 5 per cent o f kerosene killed about 71 per 
cent of the slugs. The emulsion containing 10 per cent kerosene 
killed a large proportion, doubtless much more than the 5 per 
cent, although we have no counts to show the difference between 
the two. The 10 per cent emulsion would probably be effective. 
Kerosene emulsion is made as follows:
Kerosene . . . . . . . ......... ........ ................................ .... .2 gallons
Hard soap ...................................... ............... . . . . . . %  pound
Water .................. ................. ......................' « . . . . .......... .1 gallon
This makes the stock solution. The soap is dissolved by boiling 
in water and is then churned up with the kerosene,, until the two 
are emulsified into a white, creamy mixture. This stock solution
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is then diluted- with water, while still warm, to the required 
amount. To obtain a solution containing 10 per cent kerosene, 1 
part of the stock solution, prepared as above, should be diluted 
with 6 2-3 parts of water.
Ivory Soap. Solutions of Ivory soap at two different 
strengths were tried on cherry trees in 1909. These were 1 bar 
to two gallons of water and 1 bar to 4 gallons. The large laundry 
size bar, the 10 cent bar, was used. The soap was dissolved by 
boiling in water and then diluted.
A  successful spraying Was made with the stronger solution. A  
spraying made June 16 killed 85 per cent of the half-grown slugs. 
Another application July 1 killed 95 per cent of slugs that were 
nearly full grown. The second spraying was made very thor­
oughly and the trees were fairly drenched with the soap solution.
A  weaker strength, 1 bar in 4 gallons of water, was also tried, 
but this was not so effective. About 40 per cent of the slugs, which 
were about mature, were killed in this case.
There was no injury to cherry foliage by these soap solutions. 
White Laundry Soap. A successful spraying was also 
made with White Laundry soap, 1 bar in 2 gallons of water. An 
application made June 27 killed 91 per cent of the nearly mature 
slugs.
This soap is much cheaper than the Ivory soap, and it appears 
to be just as effective. It sells at the rate of 6 or 7 bars for 25 
cents. -
Whale Oil Soap. The whale oil soap was tried at three 
different strengths; 1 pound to 2, 3 and 4 gallons of water. 
Where thoroughly applied the 1-2 strength gave excellent results. 
An application June 27 killed 94 per cent of the nearly full- 
grown slugs. Another application August 20, on nearly mature 
slugs, killed only 61.3 per cent. In this particular ease, however, 
there was only a slight infestation and only a few slugs could be 
counted, so that the count was of little value. But it does show 
that thorough spraying is absolutely necessary. Each slug must 
be hit in order to kill it.
With the 1-3 strength results are at variance. One treatment, 
on nearly mature slugs, gave 96 per cent dead slugs. Another 
treatment, made when the slugs were about 2-3 grown, killed 
55.3 per cent, in 300 counted. The infestation in the second case 
was very heavy, but according to the counts the soap at this 
strength cannot be relied on for effective treatment.
The 1-4 strength was far too weak for effective use. One treat­
ment killed about 50 per cent of the full grown slugs; another, 
made when the slugs were 1-2 to 2-3 grown, killed only about 
30 per cent.
To sum up, the whale oil soap, 1 pound in 2 gallons of water, 
was the weakest strength that was effective.
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Black Leaf 40. Two trials were made with nicotine sul­
phate, or ‘ ‘ Black Leaf 40, r  as it is now called, diluted 1 part in 
1000 parts of water. On July 30 a cherry tree was very heavily 
sprayed with this preparation. It was well sprayed once, then 
gone over a second time, so that it received a double spraying. At 
this time the slugs were very young. In a preliminary count made 
two hours after the spraying 74 per cent of the slugs were found 
dead. The next day, on leaves of the lower branches, T. M. Mc­
Call counted 96.35 per cent dead slugs. A  final count made 
August 1 showed 92.2 per cent dead slugs, out of 500 counted. 
More live slugs were found in the upper part of the tree, where 
the spraying was less efficient.
Later, on August 16, this same solution was tried on nearly 
mature slugs, with much less effectiveness. The trees were given 
an ordinary drenching spray, hut only 32 per cent of the slugs 
were killed by such treatment. The older slugs appeared to be 
more difficult to kill with the nicotine sulphate than the younger 
ones.
CULTIVATION.
Since the slugs spend the greater part of the year in the ground 
under the trees infested in the summer it follows that a thorough 
stirring of the soil would tend to break up the cocoons containing 
the slugs and so expose them to the elements. Berlese has sug­
gested this measure against this insect in Italy. This cultivation 
would be most effective in the fall so that the cocoons might be 
exposed during the winter. Spring cultivation also would be of 
value in disturbing the cocoons.
W ASHING OFF THE SLUGS.
According to Dr. L. O. Howard, chief of the bureau of ento­
mology at Washington, the slugs may be easily washed off of small 
trees by a strong stream of water applied from a garden hose 
under heavy pressure. When washed to the ground they are 
unable to regain their place on the leaves. Such a measure as this 
would be quite feasible on a small scale in cities, or where water 
pressure is available.
STEPS ADVISED.
Spraying is undoubtedly the best remedy for the pear-slug. Of 
the two generations the first is the harder to combat, especially on 
cherry trees, since the fruit is present on the trees at about the 
same time that the slugs are abundant. Consequently due care 
must be taken in the use of arsenical poisons at that time. Ar­
senical poisons may be used freely for the second generation in 
the late summer.
Of the dry applications hellebore and insect powder may.be 
used with safety for the first brood of slugs. Hellebore, 1 pound 
in 50 gallons of water, is also a good remedy for the first brood 
slugs. Any effective soap solution could be used for the first
9
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generation. The test of the nicotine sulphate was not carried 
far enough to warrant its use to be advised, but this might prove 
to be a practicable remedy for use when fruit is on the trees.
For the second generation in the late summer paris green or 
lead arsenate is advised. There is no danger of poisoning the 
fruit then, and these materials are cheap and easily procured.
Paris green is the least expensive of these treatments, hellebore 
and lead arsenate are somewhat more expensive, and the kerosene 
emulsion is still more expensive. The soap solutions are the most 
expensive of all. With paris green at 35 cents a pound, 50 gallons 
o f spray at the rate advised would cost about 12 cents. Using 
hellebore the same amount of spray solution would cost about 25 
cents. Using lead arsenate 50 gallons of spray solution would cost 
25 to 30 cents. These materials are the least expensive of those 
which are advised for combatting the slugs. Lead arsenate, al­
though more expensive than paris green, is preferable to that 
arsenical, since it adheres much better to foliage.
The soap solutions may well be used for a few trees, but these 
are too expensive for treatment on a large scale.
With the dry applications, or with hellebore and the soap solu­
tions, all of which kill by contact, the importance of thorough 
treatment cannot be emphasized too strongly. Every slug to be 
killed must be hit. The trees must be thoroughly drenched with 
the spray mixtures in order to kill the slugs.
PAST HISTORY, DESTRUCTIVENESS AND DISTRIBU­
TION,
PAST HISTORY.
The pear-sing has been very common in Iowa in past years, 
although the damage has been usually only local in its distribu­
tion. The insect has been mentioned a number of times by Prof. 
Herbert Osborn as destructive in Iowa.
In North America the injuries of the pear-slug are of common 
occurrence. Among localities where the insect has been recorded 
as causing damage are Massachusetts, Ontario, Michigan, Colo­
rado and California.
In 1796 and 1797 the pear-slug was quite common in Massa­
chusetts and at this time it was studied by Prof. Wm. D. Peck, 
of Harvard university. Professor Peck wrote an essay on this 
insect entitled “ The Natural History of the Slug-worm,”  which 
won him a gold medal and a prize of fifty dollars given by the 
Massachusetts Society for Promoting Agriculture. The essay was 
printed by the society but copies of it are now very scarce. Harris, 
writing in 1841, said that the pamphlet was then “ out of print 
and rarely to be met with”  while Marlatt, writing in 1897, said
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that he had not been able to consult it. It was the good fortune 
of the writer to find this paper of 14 pages in the Boston Public 
library, when he was in Boston in December, 1909. It is sur­
prising indeed that so much concerning the habits of this insect 
had been determined at this early date in the history of Ameri­
can economic entomology. Moreover, practically all of the in­
formation concerning the in­
sect in America dates back to 
the account of Peck pub­
lished in 1799.
The insect has long been 
known in Europe. Réaumnr 
wrote of it as early as 1740 
and many other European 
writers on insects have men­
tioned it in more or less detail, 
all over Europe.
Fig. 5. An old French illustration of 
the Pear-slug and its parent Sawfly. 
After Reaumur. (1740)
It appears to be a common pest
DB STRUCTIVENE SS.
Where the pear-slug becomes excessively abundant serious dam­
age is caused to trees. The writer has seen many young cherry 
trees in the town of Ames killed as a result of defoliation follow­
ing the injury of the slugs.
In South Australia about the year 1894 much damage was 
caused by this pest and at that time a proclamation was issued 
by the minister of agriculture which prohibited the introduction 
into the colony of any trees or plants infested with this insect.
In Tasmania this insect is regarded as the most serious pest of 
the pear. My father, F. M. Webster, found this insect quite 
numerous about Hobart, Tasmania, in 1889—the first record of the 
appearance of the pest in Australia.
DISTRIBUTION.
The pear-slug is found generally over Europe, in North Amer­
ica, Australia, New Zealand and in South Africa. In North 
America it is found in many localities, among which are Massa­
chusetts, Ontario, New Jersey, Michigan, Ohio, Illinois, Iowa, 
Colorado, New Mexico, Oregon and California.
FOOD PLANTS.
Plants of the family Rosaceae are the favorite food of the pear- 
slug. Peck in his original account of the insect, gave the cherry, 
plum., pear, wild black cherry and wild pear as food plants. He 
mentions a garden in which “ they seemed to be more pleased 
with the quince, than with the pear, cherry or plum.”  “ In an­
other place the button-bush was preferred to any other.”  Other 
food plants mentioned in the American literature are thorn 
(Packard), mountain ash (Winchell), Amelanchier canadensis 
(Dyar).
11
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In his Catalogas Hymenopterorum Dalla Torre gives the fol­
lowing list of food plants observed in Europe: Chaenomeles jap­
ónica Pers., Cydonia vulgaris Pers.; C. lusitanica Th., Pyrus com­
munis L., P. polveria L., P. michauxii Bass., P. acerba D. C., P. 
malus L., P. dioica Willd., P. aria Ehrh., P. intermedia Ehrh., Sor- 
bus aucuparia L S. domesticus L., Cotoneaster tomentosa Lindl., 
C. acuminata Lindl., Crataegus azarolus L., C. oxyacantha L., C. 
crusgalli L., C. nigra W. & K., C. caroliniana Poir., C. monogyna 
Jacq., C. lucida Jacq., C. elliptica Ait., C. punctata Ait., 
(Gadeau), Prunus padus L., P. domestica L., P. cerasus L., Rosa 
canina L., R. eglanteriae L., Rubus sp., Amygdalus communis L., 
Quercus sp., Betula sp., (Cameron).
CLASSIFICATION.
SYNONYMY.
The synonymy of this insect has been in a rather chaotic state 
for a long time. On account of its wide distribution and variability 
it has been described under a number of different names. In 
North America the species was known for a long time as Selandria 
or Eriocampa cerasi. Dalla Torre (Catalogus Hymenopterorum), 
apparently following Konow, listed the insect under the name 
Eriocampoides limacina and referred it to Retzius (1783), al­
though he included doubtfully under this name the species cerasi 
of Linné. Later writers in this country have used the name Erio­
campoides limacina. Mr. S. A. Rohwer, of the U. S. National Mu­
seum at Washington, has recently worked out the synonymy of 
this insect and he has decided that limacina Retzius (1783) is a 
synonym of cerasi Linné (1758), and that the correct name for 
this species is Caliroa cerasi Linné. The generic name Caliroa 
Costa antedates Eriocampoides Konow. The synonymy, as given 
by Mr. Rohwer in a recent issue of the Canadian Entomologist, is 
as follows:
Caliroa cerasi Linné.
Tenthredo flavipes Schrank 
Tenthredo limacina Retzius 
Tenthredo (Allantas) adumbrata Klug 
Tenthredo cerasi Peck 
Selandria atra Westwood (apparently)
Monostegia antipoda W . F. Kirby.
References to these synonyms may be found in the bibliography 
at the end of this bulletin.
COMMON NAME.
The insect has been known commonly as the pear-slug or cherry- 
slug, but the former name has been the more generally used. The 
name “ pear-slug”  has been adopted by the American Association 
of Economic Entomologists.
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LIFE HISTORY.
GENERATIONS.
There are in central Iowa two quite distinct generations of the 
slugs. In the fall a very few slugs were found, lagging way be­
hind the others, but these were probably only delayed individuals 
of the second generation, rather than a partial third generation. 
These late individuals were not common.
Although there are two generations in North America, Euro­
pean writers indicate that only one generation occurs with them. 
Thus DeGeer* states that larvae enter the earth the first of Octo­
ber and the adults emerge at the end of July, spending almost 
ten months in the earth. Kaltenbach** makes a similar state­
ment, saying that the larvae feed in August and September, 
enter the soil in late September and early October and remain 
unchanged until the next June. The adults then emerge the 
middle of July.
Berlese*** says that in Italy “ the adults appear about the first 
of June. The female cuts into the leaves of the pear, cherry, al­
mond tree, and in the openings places her eggs. In July these 
hatch out the young larvae . . . The larvae feed on the paren­
chyma of the leaves, . . .  Pupates in the earth. ”
No mention is made of a second brood of slugs and the suppo­
sition is that only one occurs.
Prof. W. M. Schoyen, official entomologist at Christiana, Nor­
way, writes me as follows concerning the generations of the pear- 
slug in northern Europe :
“I regret that I cannot give you certain data about the life history 
of Eriocampa adumbrata, as it is not yet ascertained, neither in Norway 
nor in Sweden, whether this species has one or two generations, though 
I should think it most probable that there is only one. The larvae ap­
pear mostly in the late summer and autumn, until September, hut there 
is irregularity in the time for their appearing and disappearing.”
Proggatt states that two generations occur in New South Wales.
GENERATIONS AT AMES.
In 1910 the first indications of the presence of this insect at 
Ames was the finding of eggs on cherry leaves May 19. No adults 
were seen until June 1, although eggs were deposited in small 
numbers nearly every day. June 6 young larvae began to appear, 
hatching out in large numbers by June 10. The last adult of this, 
generation was seen June 13. By June 28 most of the larvae were 
nearly full grown and the orange forms had begun to appear,
*A bh. G esch . In sect. (G oze tra n s .)  1779. II T h eile , II  B and. p . 269.
**V ehr. naturh . V er . p reu ss. R h ein l. 1864, p . 356.
***InSetti N oc iv i. 19C0, p. 131. “ Gli adu lti com p aion o  si prim i di g iu g n o . 
La fem m in a  incide le fo g lie  dei P eri, C ilieg i, M andorli, e n e lla  fessu ra  
depone le sue u ov a . In lu g lio  si hanno g ià  le la rv e  . , . . . Q ueste 
larve erod on o  il p arench im a delle  fo g lie  . . . .  In cr isa lid a n o  nèl 
te rren o .” -
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although all stages could be found at this time. By July 5 the 
slugs were practically all gone.
The adult saw-flies were very numerous for the second time on 
July 13, 1910, at Ames. In 1909 they did not appear until a 
week later, July 20. Eggs were found very common July 14, 
1910, and July 20 they began to hatch. The .adults were common 
as late as July 22, 1910. The slugs began to mature August 11. 
The orange forms of the second generation were first recorded 
August 11 and 12, 1910. By September 1 practically all of the 
slugs had left the trees.
These observations were made on cherry trees at Ames. It was 
noticed that on other trees, such as certain plum and mountain 
ash trees, slugs were present when they were all gone on the 
cherry trees. For instance, half grown slugs were found July 19 
and nearly mature slugs July 27. Again slugs were found on 
some plum trees late in September and until October 7. It seems 
probable that the generations were much delayed on these trees 
for some reason or other, so that these late slugs may be a delayed 
part of the second generation, rather than a partial third genera­
tion.
GENERATIONS IN NORTHERN IOWA.
From the data at hand it appears that there are two genera­
tions of this insect in northern Iowa, although these appear 
later in the season than around Ames. At first it was thought 
that only one generation occurred at places to the north of Ames. 
The available records from the field notes of the writer are scat­
tered, and on this account generalizations regarding the appear­
ance o f the broods are made very difficult indeed. The difference 
between the time of appearance of the slugs at Ames and at lo­
calities north of Ames is quite out of proportion to the distance 
between Ames and the localities in question.
For instance at Storm Lake June 24, 1911, young slugs and 
also the adult saw-flies were very common. No mature slugs were 
found. This condition was about two weeks later than the nor­
mal condition at Ames. Now on August 11, 1911, at Storm Lake 
a very few slugs were found; these from one-half to nearly full 
grown. These were most probably slugs of the second genera­
tion. At this observation much damage was noticed to cherry 
f oliage, most of which must have taken place during July, since 
it was not present late in June. So at this place the first brood of 
slugs had been very abundant. The scarcity of second brood 
slugs may be accounted for by the fact that many parasitized 
eggs were found at this time, so the second generation was 
“ nipped in the bud,”  as-it wqre. Whether the slugs became 
abundant later in the season is not known. The absence of 
adults August 11th suggests that such was not likely to be the 
case.
14
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At Charles City June 21, 1911, a great number of eggs were 
found on Compass cherry trees in the Sherman nursery. These 
seemed to be practically all parasitized, however. Adult saw- 
flies were found, but not a single slug. An observation made at 
the same place July 28, 1909, records slugs present, from half 
grown to mature. Again at Charles City, August 16, 1911, eggs, 
adults and slugs were found, the slugs from two-thirds grown to 
mature, and were only fairly common. From these scattered 
notes it appears that two generations were present here, although 
the second one was very late in the season.
At Webster City June 15, 1911, slugs from one-half to three- 
fourths grown were found and on September 10. 1909, they were 
also recorded as being common and at that time about two-thirds 
grown. The last record is, no doubt, that of a second generation.
August 1, 1910, at Reinbeck, a severe infestation was found. 
At this time some cherry trees on a farm north of the town were 
very badly injured by the slugs. These were then maturing rap­
idly, although young slugs were also present. Now these slugs must 
have belonged to the first generation, since at Ames the second 
brood slugs do not begin to mature until about August 11th, the 
earliest record. At Reinbeck the injury must have been at its 
height late in July, while at Ames the injury is usually worst 
the first of July. Reinbeck is only a short distance to the north­
east of Ames, the difference in latitude being not over twenty- 
five miles, a distance quite out of proportion to the difference in 
the time of appearance of the slugs.
That there are two generations in northern'~Towa'seems to be 
quite clear, but these appear much later in theVeasdn than they 
do in the vicinity of Ames.
The following table represents observations made on the oc­
currence of the pear-slug in localities to the north of Ames.
Webster City. 15 June, 1911 
Iowa F a lls ... 15 June, 1911 
Waverly . . . .  .16 June 1911 
Charles City ..21 June, 1911 
Northwood .. .22 June, 1911 
Belmond . , . . . 2 3  June, 1911 
Storm L a k e ..24 June, 1911 
Charles City.. . 28 July 1909
Reinbeck.........  1 Aug. 1910
Arlington . . . . .  3 Aug. 1910
Storm L a k e ... 11 Aug. 1911 
Charles C ity ... 16 Aug. 1911 
Waverly . . . . . . 1 6  Aug. 1911
Webster City.. 10 Sept. 1909
> Slugs, y2 to %  grown.
Slugs, y2 to %  grown.
Slugs, 1-3 grown to nearly mature.
Adults, parasitized eggs, no slugs.
Eggs and half grown larvae.
Half grown and mature slugs.
Young larvae and adults, no mattire slugs. 
Half grown and mature larvae.
Adults, young to mature slugs.
Slugs, nearly mature.
Half to full grown slugs.
Eggs, adults and slugs, 2-3 grown to mature 
Slugs, half grown to nearly mature.
Slugs, 2-3 grown.
A part of the first brood larvae do not complete their trans­
formations at once after forming their cocoons but remain as 
larvae until the next spring. Thus for a part o f the slugs there 
is but one generation in a year. This fact was first noticed by
15
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Prof. Peck, who said that some first brood larvae held over until 
May of the next year, at which time they had just entered the 
pupal stage. Marlatt also noticed this and it was found to be
true in the Iowa 
work, although only a 
few larvae behaved 
in this manner.
This holding over 
seems to he a provi­
sion for the preserva­
tion of the species. 
For instance, should 
the second brood of 
slugs be wiped out by 
natural enemies, or 
by some other cause, 
t h e r e  m i g h t  be 
enough of these indi- 
v i d u a 1 s held over 
from the first brood 
to preserve the spe­
cies in some numbers 
the following year. 
THE EGG.
The eggs are de­
posited in the tissue 
of the leaves of those 
plants on which the 
slugs are destined to 
feed. They are, under natural conditions, placed just beneath the 
epidermis of the upper side of the leaf and are thrust in from the 
opposite side by the female saw-fly. In inseetary cages in 1909, 
Henry Ness, at that time serving as an assistant in the insectary, 
found eggs on both surfaces of the leaves where many adults were 
crowded in a small space.
F ig u re  6. The E g g  o f  the P e a r -s lu g . 
E n la rg ed  15 tim es.
The egg is oval in outline, sometimes slightly flattened at 
one side, and measures .93 by .59 mm. (average.) It is pale, al­
most colorless, appearing light green through the leaf tissue. It 
is shown (figure 6) in detail as it appears in the leaf.
The oviposition was observed years ago by Professor Peck. 
Marlatt also observed this, and the following is taken from his 
account.
“The ovipositor is thrust obliquely through the leaf to the upper epi­
dermis, but not piercing the latter, and shows there distinctly through 
the transparent upper skin of the leaf, * * * while the insect other­
wise is completely hidden. The saw-like instrument, when brought into 
the position noted, is moved rapidly with a swinging lateral motion from 
side to side, cutting the upper epidermis free so as to form an irregular
16
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cell or pocket of peculiar flattened ovoid outline. The egg is quickly 
passed down between the plates of the ovipositor and dropped into the 
pocket thus made, the time occupied being a little over one minute for 
the entire operation.
Usually before placing the egg the fly runs about rapidly over the 
upper surface of the leaf, examining it carefully, and then goes over 
to the under side to insert an egg, after which she reappears on the 
upper surface of the leaf and rests for a minute or so before flying 
to another leaf.”
We found the length of the egg stage essentially as recorded 
by Peek, Harris and Marlatt. Eggs hatched in a shorter period in 
summer than in spring. Outside, in the spring of 1910, eggs 
hatched in 18 days, in rather cool weather. At the same time 
in the insectary, where the temperature was somewhat higher, 
eggs hatched in 10 to 14 days, with an average of 12.1 days in 
nine cases.
Outside, in July, eggs hatched in 7 to 11 days. In the insec­
tary there was more variation, probably due to the artificial con­
ditions, and eggs hatched in 7 to 13 days, with an average of 
10.5 days. So there is slightly less time required for hatching 
in summer than in spring.
Parthenogenesis probably occurs with this species, but this has 
not been satisfactorily proved. We have collected and examined 
large numbers of saw-flies, but have never found a male. Harris 
mentions a male and speaks of it as being somewhat smaller than 
the female. A  number of European writers have also mentioned 
a male insect. However, Mr. S. A. Rohwer, of the U. S. National 
Museum at Washington, informs me that there are no males of 
this species in the collection there, either from Europe or from 
America.
Both Mr. Ness and Mr. McCall confined virgin female saw- 
flies in inseetary cages and obtained eggs from them, Some of 
these eggs hatched, but the larvae were weak and in no case did 
they live more than a few days. None reached the second stage.
THE LARVA.
The young larva emerges from the egg to the upper surface of 
the leaf, cutting a semi-circular hole in the epidermis. When 
first hatched the larva is only about 1.2 mm. long and .5 mm. 
broad at the thorax, the broadest portion. The body is pale and 
free from slime; the head is light brown. As soon as the tiny 
slug begins to eat, the particles of green leaf tissue show through 
its body. The coat of slime is secreted very soon after hatching 
and the slug then appears dark olive green in color, with the 
head dark brown. The slugs grow very rapidly at first.
The young slugs begin to eat out small pieces of the leaf, first 
taking only the epidermis in patches about half a millimeter 
across; later eating deeper in larger areas into the parenchyma 
to the veins, Mr. T. M. McCall kept a record of the amounts of
17
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leaf tissue eaten by a single slug from day to day in the insectary, 
from the time it hatched until it matured. This record is here
given in detail.
June 13— Slug hatched.
June 14— 8.8 sq. mm. eaten.
June 15—  8. sq. mm. eaten.
June 16—  9.6 sq. mm. eaten.
June 17— 11.2 sq. mm. eaten. Moulted.
June 18—  8.8 sq. mm. eaten.
June 19—  8. sq. mm. eaten.
June 20— Now eating through to the veins in patches of 1 sq. mm. 
June 21—  8. sq. mm. eaten.
June 22—  8.75 sq. mm. eaten. Moulted.
June 23—  8.75 sq. mm. eaten.
June 24— 36. sq. mm. eaten. Moulted.
June 25-—36. sq. mm. eaten.
June 26— 50. sq. mm. eaten. Moulted.
June 27— 84. sq. mm. eaten.
June 28— 60. sq. mm. eaten. Moulted.
June 29—-200. sq. mm. eaten.
June 30— 160. sq. mm. eaten.
July 1— 120. sq. mm. eaten. Moulted.
July 2— Slug entered the soil.
The total amount eaten in the nineteen days was 825.9 sq. mm.
The larva has the habit of eating its cast skin, all but the head, 
after moulting. We found this to be the case generally, although 
rarely a cast skin was left uneaten. When the slug moults for 
the last time, however, it does not eat the shed skin, but leaves 
it outstretched on the leaf, as shown in figure 8. Our notes agree 
essentially with the account of Professor Peck in regard to the 
larvae feeding on their cast skins.
The thoracic segments of the larva are swollen, so that it ap­
pears much like a small tadpole. The larvae seldom move, ap­
parently only often enough to reach a fresh supply of food. 
Usually they may be seen inactive on a leaf, often with the tip 
of the last abdominal segment slightly turned up.
Harris, presumably following Peck, gave the number of 
moults as five, and this is probably normal. We found much 
variation, as our figures show. Of 14 cases where full records 
were obtained five larvae moulted 5 times; five, 6 times; three, 
7 times and one larva moulted 8 times, all records taken under 
insectary conditions. Head width measurements were taken at 
each moult in every case, as well as in many cases where the 
records were, incomplete. Sometimes we found successive moults 
in which the cast head was exactly thé same width ; often there 
was very little difference.
In moulting, the slug leaves its east skin through an opening 
just back of the head. The head itself is not split, and the cast 
skin is broken only enough to allow the larva to pass through. 
One slug was seen moulting June 10. The process may be des­
cribed from the writer’s notes.
18
Bulletin, Vol. 11 [1911], No. 130, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss130/1
183
When I first saw the slug only the head and part of the thorax were 
out of the old skin. The old cast head was just below the thorax then, 
and the larva used the cast head as a lever with which to work itself out 
of the old skin. This process of pushing down on the head to free 
the body was repeated several times and the larva slid gently out. Not 
until the slug was nearly all free did it try to use the thoracic legs, 
and then but little. The larva rested just before the last pull, then 
easily freed itself from the old skin, this time using the abdominal legs 
to some extent.
After moulting the larvae are at first pale, but the slime is 
soon secreted again.
Averages were madef of the head widths of the six stages, taken 
from all the data available in the insectary notes. Where there 
were more than five moults the extra measurements were thrown 
into that stage to which they apparently belonged, according to 
the width. The average head widths were: Stage I, .35 mm.; 
II, .51 mm.; I ll , .67 mm.; IY, .85 mm.; V., 1.04 mm.; VI., 1.13 
mm.
The geometrical ratio of increase between the head widths is 
practically .35. The average measurements are here compared 
to the theoretical figures at that ratio.
I
Average
.35
Theoreti­
cal .35 
.35
II .51 .47
III .67 .63
IV .85 .85
V 1.04 1.14
VI 1.13 1.14
/  Stages Y  and YI may be compared to one figure in thé theore­
tical column, since in the ultimate stage of certain saw-fly larvae 
(in which the larvae do not feed) the head width is practically 
the same as in the stage preceding it. See Dyar, Can. Ent., Yol. 
X X Y III, p. 237.
Doctor Dyar has recorded some measurements of the head 
widths of the stages (Can. Ent., Yol. X X Y II, p. 195) which are:
I, .25 (? ) (not measured) ; II, .35; III, .55; IY, .8; Y, 1.1 and 
YI, 1.1 mm. Of these the approximate measurement for stage I 
is too low ; none of our records are so low. The measurement for 
stage II is ours for stage I ; that for stage III is ours for stage
II. Stage III is missing in Dyar’s figures. The measurements 
for stages IY, Y  and Y I are approximately equivalent to our 
averages.
In this connection it may be stated that sometimes a larva ap­
parently would I‘ jump ’ ’ a stage. For instance, one larva moulted 
twice and the cast head was .65 mm. wide each time (stage III). 
When it next moulted the head was 1.08 mm. wide (stage Y.) 
Other similar instances were recorded in the insectary notes. 
Larvae matured in 13 to 26 days after hatching; with an aver-
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age of 19.4 days. No essential differences were noticed in the 
two generations of the time required; the same total length was
found in either jj 
case. The time re­
quired for the sep­
arate stages was: 
Stage I, 5 days; II, 
3.2 days; III, 3.4: 
IV, 3.2; V, 4.7 | 
days ( a v e r a g e  
from both genera­
tions). Stage VI 
usually entered the 
s o i l  immediately 
after moulting.
The mature larva 
(stage V) before 
it changes to the 
orange form, is 
about 9mm. long. 
The head is dark 
brown, almost con- I 
cealed by the swol­
len thoracic seg­
ments. The rest of 
the body is covered 
with a slime, which I 
gives it a dark 
olive color and a 
shiny appearance. I 
Beside the three 
pairs of thoracic 
legs there are seven pairs of pro-legs, none being present on 
the last segment. This stage is shown in figure 7.
In the insectary larvae were observed to eject their excrement 
to some little distance on the leaf from the place where they were 
feeding. Presumably this is done so that the food material at I 
hand be not affected.
Marlatt said that heavy rains would often destroy the slugs. 
Prof. Peck made the following remark regarding the effect of 
rain. “ Heavy showers are said to destroy them, and it is pos­
sible that a few may be washed o ff; rain appears to be disagree­
able to them, and, in showers, I have observed that they make a 
safe, retreat to the under sides of the leaves.”
In the Iowa studies we often noticed that in a rain the slugs I 
crawled to the under sides of the leaves. After a shower scarcely
F ig u re  7. The M ature L arv a  (s ta g e  Y ) .  
E n la rg ed  3 times-.
20
Bulletin, Vol. 11 [1911], No. 130, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss130/1
185
a slug was found on the upper surface,, of the leaves, while they 
were common on the lower surface. It seems quite likely that 
the supposed efficiency of heavy rains is merely the disappear­
ance of the slugs to the lower sides of the leaves.
In the ultimate stage (stage VI) the larvae do not feed, but go 
to the ground at once to form their cocoons. These larvae are 
about the same length as in the preceding stage but the thorax is 
not swollen so much and the body tapers evenly towards the 
caudal end. The color is now pale orange and the larva is clean 
and dry of all slime. The head is pale; ocular area black; anten­
nal stump pale, with a touch of black at the tip; mandibles tri- 
dentate, red-brown; other mouth-parts pale. The thoracic legs 
are pale, hooks red-brown. Abdominal legs concolorous with 
the body, seven pairs, those on the first abdominal segment rudi­
mentary, none on the last segment. This stage is shown in 
figure 8.
When the larvae 
moult for the last 
time they drop to 
the ground. Prof.
Peck said that the 
larvae creep down 
the trees to the 
r"ue,h bark, where 
they probably lose 
their foothold and 
fall, although he 
said that he never 
saw larvae on the 
trunks. Peck also 
said that some lar­
vae roll off the 
leaves and fall to 
ground when the 
leaves received a 
shock.
How the larvae 
reached the ground 
was a puzzle to us 
at first, but we 
found that they 
dropped down of 
their own accord.
Occasionally o r-
n F ig u re  8. The O ran ge L arv a  (s ta g e  V I).ange larvae were E n la rg ed  3 tim es.
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found on a tree trunk, but they were not crawling down, 
but appeared to be going upward. Finally some black cloth 
screens were placed on the ground under infested cherry trees 
when the orange larvae were leaving the trees and they dropped 
readily to the cloth. They were most active about 4 o ’clock in 
the afternoon. Eighteen larvae dropped to the cloth screen be­
tween 2:15 and 4 p. m. June 29th, according to notes made by 
Mr. T. M. McCall. Of these 10 dropped in the last ten minutes.
According to Prof. C. P. Gillette slugs dropped to the ground 
during the night from infested trees in Colorado, caught on 
sheets of sticky fly paper placed beneath the trees in the evening.
THE COCOON AND PUPA STAGE.
On entering the soil the larva forms an earthen cell by moving 
its body back and forth, and it lines this cell with some sticky 
substance, making the particles of earth adhere. The cocoons are 
cylindrical, and measure about 4 by 7 mm. The cocoon is shown 
in figure 2. while the pupa is shown in figure 9.
is These earthen cells are found one or moreinches below the surface of the soil. In the sum- ill  mer we found them commonly in the topmost ml inch. Presumably they go deeper for the winter. m  Since the larvae drop to the ground they enter 2| the soil anywhere under the tree where they may drop. The cocoons are not at all likely to be ^  most common around the tree trunk, as Froggatt has suggested.AT If the adult is to emerge the same season the 
f  slug pupates soon after forming its cocoon, in six
,¿4. or eight days according to Marlatt. But if the 
insect is to hold over to the following year the 
Thi’pupa larva remains as it is until spring, pupating I 
E n la rg ed  8 tim es .shortly before the saw-fly emerges.
A brief description of the pupa follows:
Length, 5.8 mm.; width at thorax, 2.4 mm.
Body lemon yellow; antennae, legs and wingpads pale; compound 
eyes dull red-brown.
In the summer about twenty days after the slugs entered the I 
soil, the adults emerged. In 19 cases the average time was 19.9 
days, with a range o f 15 to 23 dayis. Of course, those slugs that 
held over until the next spring were not taken into account. Peck 
said that the flies emerged in 15 days, Harris gave 16 days as 
the time, while Marlatt said 12 to 15 days. The transformations 
evidently require somewhat longer time in the latitude of central 
Iowa.
THE ADULT.
The saw-flies were most numerous early in the morning, al­
though they were found in small numbers at other times in the22
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day. Mr. Henry Ness observed the saw-flies literally swarming 
on cherry trees July 20th at 8 :30 a. m. The adults were very 
sluggish in their movements at that time and they were easily 
caught in large numbers.
Around Ames in July practically all the saw-flies appeared at 
one time, but in the spring the emergence was more spread out. 
They were not present long; in the summer they were all gone in 
a week’s time.
Following is a description of the adult saw-fly, by Dr. A. D. 
MacGrillivray, from the Canadian Entomologist:
Front wings with the radial cross vein and the free part of R4 inter­
stitial or very nearly so ; body black, with the front and middle legs 
below the knees white; the walls of the pentagonal area distinct, a V- 
shaped furrow behind the median ocellus, line-like in width, with per­
pendicular walls, the lateral walls of the pentagonal area continued 
almost to the bases of the antennae, somewhat S-shaped on the top of 
the ridge, distinctly swollen at their ventral ends and separated at 
middle by a deeply-impressed more or less triangular middle fovea; the 
antennal furrow represented on each side of the front by a large pit 
slightly above the ventral ends’ of the walls of the pentagonal area, and 
not connected with the antennal fovea; the hypoclypeal area triangular 
in outline, flat; the post-ocular area twice as wide1 as long, the portion 
of the antennal furrow on the vertex narrow, deep, and extending from 
the lateral ocelli to the occiput; the interocular furrow wanting; an­
tennae with the first and second segments together six-sevenths of the 
length of the third, the third segment over twice as long as the fourth, 
each succeeding segment slightly shorter than the preceding, except 
the eighth and ninth, which are subequal, the ninth bluntly pointed 
at tip; the dorsum of the thorax polished; the scutellum finely and 
sparsely punctured beyond the middle; front wings with the free part 
of R4 strongly bowed, the greatest length of the cell R4 one-third greater 
than the greatest length of the cell R5; the legs finely sericeous; the 
posterior metatarsus shorter than all the following segments together, 
the second segment slightly longer than the greatest length of the third 
and the third twice as long as the fourth; the abdomen inclining to 
reddish in some individuals, finely, sparsely setaceous; the saw-guides 
long and slender, straight above and below, long oblique and bluntly 
rounded at apex. Length, 6 mm.
NATURAL ENEMIES.
The pear-slug is rarely destructive in any locality for many 
years at a time. It may be abundant for a year or so, then drop 
out of sight for several years. This alternating abundance and 
scarcity of the insect is due, for the most part, to the activity of 
its natural enemies, and in Iowa for the last three years the most 
abundant of these were two small egg parasites.
EGG PARASITES.
Pentarthron minutum Riley. The most common parasite of 
the pear-slug eggs was Pentarthron minutum Riley, kindly de­
termined for me by Mr. A. A. Grirault. It is a tiny yellow brown
23
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species, which has often been reared from the eggs of a number 
of common insect pests.
This parasite was reared in abundance from pear-slug eggs 
collected at Ames in 1909, but it was not reared at all from Ames 
material in 1910. In 1911, however, this species was abundant
Compass cherry leaves con taining eggs of the pear-slug I 
were. gathered at that place June 21, placed in a small tin 
box, and taken to the insectary at Ames. When they were 
looked over again July 3 a great number of these tiny parasites, 
Pentarthron minutum, were found on the leaves, and most of the 
eggs had the small exit holes through which the parasites had I 
emerged. Strange to say no slugs were found on these leaves. It I 
appeared to be a case of the complete parasitism by this insect.
The eggs affected by this parasite of course fail to hatch and 
they turn black in color. In leaving the egg the parasite cuts a 1 
small circular hole in it. Two or three parasites were reared 
from a single egg.
Professor Peck makes mention of wliat is undoubtedly this I 
same parasite in his original account of the pear-slug, and he 
gives figures of the parasite that he observed. This is the “ En- I 
cyrtus”  mentioned by Harris later on. 'Peck’s entire account of 
fhis parasite is given herewith.
“In prosecuting my inquiries the last year, I observed some eggs in 
the leaves of the cherry tree, which were not semi-transparent; but 
opaque and black; concluding they were abortive, and desirous to know I 
the cause, I examined them and found each egg occupied by two or 
three white specks; these were so many insects in the pupa state, one 
of which is represented in fig. 16, and I afterwards found the perfect in­
sect which is shown at fig. 17. This is an extremely small fly of the 
genus Ichneumon, which deposits its eggs in those of the Tenthredo and 1 
other insects. It is of a pale rust colour;  the eyes and three spots 
(stemmata) on the top of the head, of a bright red;  the wings transpar-
at Ames, although it was then 
associated with Closterocerus 
cinctipennis. From eggs col­
lected at Reinbeck, Iowa, in 
August, 1910, a number of 
these same parasites were 
reared.
From the first brood eggs 
of the pear-slug these para­
sites emerged from June 28 
to July 20; from the second 
brood eggs, August 11 to 
August 20.
F ig u re  10. P en tarth ron  m inutum . 
E n la rg ed . A fte r  R ile y .
At Charles City in 1911 
this egg parasite was espec­
ially abundant. A  lot of
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F ig u re  11. C losteroceru s c in ctip en n is . 
E n la rg ed  60 -tim es.
ent, studded and fringed with fine bristles, the posterior wings very nar­
row; the antennae consisting of 5 articulations. I observed this year 
that great numbers of the eggs of the slug-fly, especially of the second 
hatch, were rendered abortive by this atom of existence.
After looking over the figures and the original account of 
Peck’s I came to the conclusion that he had reared in Massa­
chusetts in 1798 the same parasite that I reared in Iowa, more 
than a hundred years 
later. The account 
as given here I re­
ferred to Mr. A. A.
Girault, who corrob­
orated my opinion, 
that Peck’s parasites 
were most probably 
Pentarthron minu- 
tum. .
Closterocerus cinc­
tipennis Ashmead.
The second egg par­
asite, Closterocerus 
cinctipennis, also de­
termined by Girault, was reared equally abundant in 1909 and 
1910 from eggs collected at Ames. It is shown in figure 11.
In 1911 this species was found to be common around Storm 
Lake and also at Ames, in the eggs of the pear-slug. In the sec­
ond place, however, it was associated with Pentarthron minutum, 
which was also numerous. In both these localities the egg para­
sites destroyed an untold number of the pear-slug eggs, and 
were no doubt responsible for the scanty second generation of 
the host insect which was found both at Ames and Storm Lake.
This species also affected both broods of the eggs; emerging 
from first brood eggs June 28 to July 22, and from second brood 
eggs August 4 to 21.
This parasite was always reared singly from the pear-slug eggs. 
The black form of the parasite pupa could often be distinguished 
within the infested eggs. It is presumably a primary parasite.
RECORDS OF OTHER PARASITES.
Little is known concerning the parasites of the larva. Riley 
and Howard* have recorded Rhyssalus selandriae Ashm. as a 
possible parasite of this species. According to Kaltenbaeh** L. 
B. Gorski recorded two hymenopterous parasites of the larva in 
Europe; Tryphon ratzeburgii Grk., and Tryphon gorskii Btz.
W. H. Lawrence has recorded two chalcids as egg parasites of 
this species in Washington. These were determined by Ashmead
"In sect L ife , v o l. ii, p . 851.
**V ehr. n a tu rh . V er . p reu ss. R h e in l. 1864, p . 356.
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as Pediobus sp., and a new species and genus of Tetrastichinae. 
Girault, however, has questioned this rearing.
PREDACEOUS ENEMIES.
Podisus mmuliventris Say. In 1910 this predaceous enemy, 
shown in figure 12, was found to be very active against the pear-
slug. Most frequently the 
slugs themselves were at­
tacked, but the Podisus also 
captured the adults, accord­
ing to observations made by 
Mr. T. M. McCall. A  Podi­
sus nymph with the adult 
saw-fly in its beak is shown 
in figure 13.
At Reinbeck August 1st I 
found Podisus nymphs prac­
tically clearing out several 
cherry trees of the slugs. At 
first I found an unusual num­
ber of dead slugs on the 
leaves, then found the Podisus 
nymphs. The Podisus was 
here a most active enemy to 
the slugs and was doing a 
great amount of benefit.
One half growii Podisus 
nymph, captured June 29, 
was placed in an insectary 
cage and fed on pear-slugs for 18 days, during which time 
it ate 18 slugs, an average of one a day. The nymph moulted 
July 2, 6, and 13, when it became mature. Another nymph, 
captured July 18, was kept until September 3 and fed on 
slugs. In the 47 days this Podisus ate 66 slugs, an average of 
1.4 slugs a day. It moulted four times, becoming an adult Au­
gust 1. The period of greatest activity in eating slugs was 
immediately after the insect became mature, when it ate 6 and 7 
slugs a day. This individual was a female, and it deposited num­
erous unfertilized eggs in the cage.
A  Reduviid, Sinea diadema Fab., kindly determined for me by 
Prof. H. E. Summers, was found which fed readily on slugs in 
an insectary cage. It was taken outside on leaves infested by the 
slugs,
Chrysopa larvae were also seen to feed on the slugs but we 
were unable to rear any of these to maturity and so determine 
the species.
F ig u re  12. P od isu s m a cu liv en tris . 
E n la rg ed  5 tim es.
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f ig u r e  13. N ym ph o f  P od isu s m a cu liv en tris  A tta ck in g  the A dult o f  the 
P e a r -s lu g . E n la rg ed .
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